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LIGHT EMITTING DIODE PACKAGE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the priority of Korean Patent 
Application No. 2007-0025170 ?led on Mar. 14, 2007, in the 
Korean Intellectual Property Of?ce, the disclosure of Which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present invention relates to a light emitting 
diode (LED) package, and more particularly, to an LED pack 
age not only having an excellent thermal emission properties 
and high durability but also With a small light loss and 
improved color uniformity. 
[0004] 2. Description of the Related Art 
[0005] Recently, light emitting diodes (LEDs) are gener 
ally used as a light source for lighting or a light source for a 
backlight unit for a liquid crystal display (LCD). Generally, 
an LED package such as a White LED device outputs light of 
a desired mixed color by converting a Wavelength of light 
emitted from an LED chip by using phosphors disposed out 
side the LED chip. For example, a White LED package manu 
factured by applying yelloW phosphors on a blue LED chip 
emits a White light by mixing a blue light and a yelloW light 
obtained by converting by the phosphors. 
[0006] Since an LED package used for a light device or a 
large LCD device requires a White light or another mixed 
color light, With a great output and high quality, a package 
structure having an excellent thermal emission function and 
high color uniformity according to a far-?eld beam distribu 
tion is required. Also, to improve e?iciency of an LED pack 
age, it is required to reduce a light loss due to light incapable 
of being emitted outside and returning to phosphors and a 
chip to be absorbed or distinguished. 
[0007] FIGS. 1A to 1C are cross-sectional vieWs illustrat 
ing conventional LED packages. 
[0008] Referring to FIG. 1A, an LED package 10 includes 
lead frames 12a and 12b inserted therein, a package body 11 
having are?ective cup 1111, and an LED chip 15 mounted on 
the re?ective cup 1111. A resin encapsulation portion 18 
encapsulates the LED chip 15 in the re?ective cup 11a. In the 
resin encapsulation portion 18, phosphors including a mix 
ture of phosphors for converting a color are scattered. 
[0009] According to the LED package of FIG. 1A, color is 
nonuniform according to a far-?eld beam distribution due to 
a difference betWeen a color conversion rate of a beam verti 
cally emitted from a top surface of the LED chip 15 caused by 
the phosphors and that of a beam emitted from a side of the 
LED chip 15 caused by the phosphors. Accordingly, entire 
color uniformity becomes loW and quality of an output light 
such as lighting quality is deteriorated. To obtain uniform 
color, an additional color mixing element may be mounted. 
HoWever, this becomes a cause of increasing manufacturing 
costs. Also, since an insulating body is used for the package 
body 11 and there is no additional heat slug structure, thermal 
emission properties required in a high poWer LED is bad. 
[0010] FIG. 1B illustrates a conventional package structure 
provided to improve color uniformity of an output light. 
Referring to FIG. 1B, an LED package 20 includes a package 
board 24, an LED chip 25 mounted on the board 24, a resin 
encapsulation element 28 encapsulating the LED chip 25. A 
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phosphor layer 26 is disposed With a certain distance from the 
LED chip 25. Since color is converted by the phosphor layer 
26, uniformity of emitted color may be improved. HoWever, it 
is dif?cult to stably form a phosphor layer having the struc 
ture, and a process of manufacturing the LED package is 
complicate. Also, due to a loW reproducibility of the manu 
facturing process, there are shoWn different light output char 
acteristics for each product. Accordingly, due to great manu 
facturing dispersion, it is di?icult to actually apply. 
[0011] An LED package 30 of FIG. 1C includes an LED 
chip 35 mounted on a re?ective cup and a phosphor 36 dis 
posed around the LED chip 35, Which is capable of improving 
color uniformity. Through the phosphor layer 36 With a cer 
tain thickness, formed on a top surface and side surfaces of the 
LED chip 35, color uniformity of light outputted from an 
encapsulation element 38 is capable of being improved. HoW 
ever, there is a great loss of light re?ected by the phosphor 
layer 36. In detail, since there are ?ve surfaces Where the 
phosphor layer 36 is in contact With the encapsulation ele 
ment 38, that is, a top surface and four side surfaces, a con 
siderable part of light emitted from the LED chip 35, Which is 
incapable of being out of the package 30and is re?ected to the 
LED chip 35, is scattered inside the phosphor layer 35 and 
distinguished, thereby causing a light loss of the package 30. 
Also, to obtain a structure of the package 30, a phosphor layer 
having a uniform thickness should be formed around an LED 
chip and it is required to reduce thickness dispersion betWeen 
products, Which requires a complicate manufacturing process 
and precise manufacturing conditions. 

SUMMARY OF THE INVENTION 

[0012] An aspect of the present invention provides a light 
emitting diode (LED) package having high color uniformity 
according to a vieW angle, less light loss, and excellent ther 
mal emission characteristics. 

[0013] According to an aspect of the present invention, 
there is provided an LED package including: an LED chip; a 
?rst lead frame having a heat transfer unit With a top Where a 
groove for stably mounting the LED chip is formed; a second 
lead frame disposed separately from the ?rst lead frame; a 
package body having a concave portion encapsulating a por 
tion of the heat transfer unit and the second lead frame but 
exposing a portion of the top of the heat transfer unit and a 
portion of the lead frame, and a ring-shaped portion extended 
in a ring shape along an inner Wall of the groove of the heat 
transfer unit and forming an aperture in a center thereof; and 
a phosphor layer formed on the aperture of the ring-shaped 
portion and applied to the LED chip, Wherein the LED chip is 
disposed in the inside of the aperture of the ring-shape por 
tion. 

[0014] The heat transfer unit may be formed by folding a 
sheet metal tWo times or more. In this case, the sheet metal 
With a top may have a hole to form the groove of the heat 
transfer unit. Also, the top of the folded sheet metal may have 
a ring-shape since an incised portion connected to the hole is 
formed thereon. 

[0015] The heat transfer unit may be formed of a sheet 
metal lamination body Where tWo or more sheet metals are 
laminated. In this case, an uppermost sheet metal of the sheet 
metal lamination body may have a hole to form the groove of 
the heat transfer unit. The uppermost sheet metal may have a 
ring shape since an incised portion connected to the hole is 
formed thereon. 
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[0016] The heat transfer unit may be formed of a single 
structure of a sheet metal consecutively extended in a thick 
ness direction. In this case, the sheet metal may have different 
thicknesses in an inner area and an outer area of the groove of 
the heat transfer unit. 
[0017] At least a portion of a bottom of the heat transfer unit 
may be exposed from a bottom of the package body. An inner 
Wall of the ring-shaped portion may be slant in such a Way that 
the aperture has a top broader than a bottom thereof. A height 
of the aperture of the ring-shaped portion may be 0.1 to 0.7 
mm. A horizontal distance betWeen the inner Wall of the 
ring-shaped portion and the LED chip may be from 0.2 to 0.5 
mm. 

[0018] The LED package may further include a light-trans 
mitting encapsulation portion formed in the concave portion 
of the package body and covering a top surface of the phos 
phor layer. The light-transmitting encapsulation portion may 
contain a light diffuser. Also, the light-transmitting encapsu 
lation portion may contain phosphors. 
[0019] The LED package may further include a lens 
mounted on the light-transmitting encapsulation portion. The 
lens may have various forms such as a hemisphere, a dome, 
and an oval. Also, the light-transmitting encapsulation por 
tion may be formed in the shape of a lens. The top surface of 
the phosphor layer may have a shape of one of a convex lens 
and a concave lens. 

[0020] The LED package may further include a submount 
mounted on a bottom of groove and having electrode patterns. 
The LED chip may be mounted on the submount and electri 
cally connected to the electrode patterns. The electrode pat 
terns of the submount may be electrically connected to the 
lead frame by bonding Wires. 
[0021] A hole for indicating a polarity may be formed on 
one of external terminals of the ?rst and second lead frames 
exposed from the package body. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] The above and other aspects, features and other 
advantages of the present invention Will be more clearly 
understood from the folloWing detailed description taken in 
conjunction With the accompanying draWings, in Which: 
[0023] FIGS. 1A to 1C are cross-sectional vieWs illustrat 
ing conventional light emitting diode (LED) packages; 
[0024] FIG. 2 is a perspective vieW illustrating an LED 
package according to an exemplary embodiment of the 
present invention; 
[0025] FIG. 3 is a top vieW illustrating the LED package of 
FIG. 2; 
[0026] FIG. 4 is a cross-sectional vieW illustrating the LED 
package of FIG. 2, cut along a line AA'; 
[0027] FIG. 5 is a cross-sectional vieW illustrating the LED 
package of FIG. 2, cut along a line BB'; 
[0028] FIG. 6 is a bottom vieW illustrating the LED pack 
age of FIG. 2; 
[0029] FIG. 7 is a cross-sectional vieW illustrating an LED 
package according to another embodiment of the present 
invention, cut along the line BB'; 
[0030] FIG. 8 is a cross-sectional vieW illustrating an LED 
package according to still another embodiment of the present 
invention, cut along the line AA'; 
[0031] FIG. 9 is a cross-sectional vieW illustrating a path of 
re?ective light in the LED package of FIG. 2; 
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[0032] FIGS. 10A to 11B are top vieWs illustrating opera 
tions of a process of manufacturing an LED package, accord 
ing to an exemplary embodiment of the present invention; 
[0033] FIGS. 12A to 12G are cross-sectional vieWs illus 
trating the operations of the process of manufacturing an LED 
package; and 
[0034] FIGS. 13 to 17 are cross-sectional vieWs illustrating 
LED packages according to embodiments of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0035] The present invention Will noW be described more 
fully With reference to the accompanying draWings, in Which 
exemplary embodiments of the invention are shoWn. The 
invention may, hoWever, be embodied in many different 
forms and should not be construed as being limited to the 
embodiments set forth herein; rather, these embodiments are 
provided so that this disclosure Will be thorough and com 
plete, and Will fully convey the concept of the invention to 
those skilled in the art. In the draWings, the thicknesses of 
layers and regions are exaggerated for clarity. 
[0036] FIG. 2 is a perspective vieW illustrating a light emit 
ting diode (LED) package 100 according to an exemplary 
embodiment of the present invention, FIG. 3 is a top vieW 
illustrating the LED package 100, FIG. 4 is a cross-sectional 
vieW illustrating the LED package 100 cut along a line AA', 
FIG. 5 is a cross-sectional vieW illustrating the LED package 
100 cut along a line BB', and FIG. 6 is a bottom vieW illus 
trating the LED package 100. 
[0037] The LED package 100 includes ?rst and second lead 
frames 110 and 120, separately disposed, a package body 
130, an LED chip 105, and a phosphor layer 160. The ?rst 
lead frame 110 has a heat transfer unit 112 in the center of the 
package body 130. The package body 130 encapsulates por 
tions of the ?rst and second lead frames 110 and 120, that is, 
the portions of the lead frames 110 and 120 are inserted into 
the package body 130. The LED chip 105 is mounted on the 
heat transfer unit 112, and the phosphor layer 160 encapsu 
lates the LED chip 105. The phosphor layer 160 may be, for 
example, a transparent resin or polymer such as silicone and 
epoxy, Which is ?lled With phosphors. 
[0038] The heat transfer unit 112 is formed of a top 112a 
and a bottom 112b, Which forms a step. A groove 140 for 
stably mounting the LED chip 105 is formed on the top 11211 
as shoWn in FIGS. 4 and 5. Via the heat transfer unit 112, heat 
generated by the LED chip 105 is easily emitted, thereby 
minimiZing a heat transfer path. 
[0039] As shoWn in FIG. 5, the heat transfer unit 112 may 
be formed by folding a sheet metal tWo or more times. In this 
case, the top 112a and the bottom 112!) formed of the folded 
sheet metal may be strongly bonded by a binder such as solder 
or by Welding. A portion of the top 11211 of the heat transfer 
unit 112 is extended from the package body 130 to form an 
external lead terminal 116 of the ?rst lead frame 110. A 
portion or more of a bottom surface of the bottom 11219 of the 
heat transfer unit 112, as clearly shoWn in FIG. 6, is exposed 
outWardly, thereby improving a thermal emission effect by 
the heat transfer unit 112. 
[0040] When the heat transfer unit 112 is formed by folding 
the sheet metal, a hole may be formed on the top 11211 to form 
the groove 140 for stably mounting the LED chip 105. Also, 
an incised portion 141 connected to the hole may be formed 
on the top 11211 to form the top 11211 in a ring shape (refer to 








